Mre11/RAD50 in focal structures which surround the DSB and which are required for optimal activation of the PI3Kinase, ATM. In turn, ATM activation phosphorylates checkpoint kinases, (Difilippantonio and Nussenzweig, 2007) histone H2A.X, MDC1 and BRCA1 proteins. The association of BRCA1 adaptor/mediator with CtIP enhances the nuclease activity of the MRN complex which is essential for the initiation of the nucleolytic resection of DSBs Phosphorylated H2A.X on SQE motif (H2A.X) recruit phosphorylated MDC1 which in turn recruits other MRN complexes. The latter complex, initiates a second round of recruitment of ATM, which thereafter triggers the spreading of the DNA damage response at DSB flanking regions. γH2A.X also recruits INO80 which mediates histones eviction. MRN slides 100-200 base pairs away from the break and recruits CtIP which stimulates the endonuclease activity of Mre11, promoting an endonucleolytic incision which is followed by an MRE11-dependent 3′-5′exonuclease digestion towards the DNA end. Such MRE11-dependent processing of the DSB is coupled with an EXO1/BLM-dependent 5′-3′ resection away from the end (Shibata and Jeggo, 2014) (Lafrance-Vanasse et al., 2015) . The ssDNA formed is rapidly stabilized by RPA (Symington and Gautier, 2011) . RNF8 forms a complex with Ubc13, an E2 ubiquitin conjugating enzyme, and catalyzes the 'Lys-63'-linked ubiquitination of histones H2A and H2A.X, thereby promoting the formation of BRCA1 foci. Interestingly, RNF8 also catalyzes 'Lys-63' ubiquitination that targets proteins at DSB to the proteasome (Ramadan, 2012) .
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After that, RNF168, another E3 ubiquitin ligase is recruited by Ubc13. The ubiquitylation of H2A/H2B in 'Lys-63' recruits RAP80-Abraxas-BRcc36 complex to the DSBs repair foci thorough RAP80-ubiquitin interacting motifs (UIM). The latter factor recruits BRCA1-BARD1 heterodimer which thereby results in the recruitment of PALB2/FANCN and subsequently BRCA2/FANCND1 at foci (Zhang et al., 2009; Mermershtain and Glover, 2013) . BARD1 is not shown in the figure. The ability of PALB2 to form homo-oligomers facilitates its interaction with BRCA2, RAD51 and pol η, promoting formation of a D-loop during strand invasion recombination-associated DNA synthesis (Buisson et al., 2010; Dray et al., 2010; Buisson et al., 2014) 
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